Multiple disulfide bridges modulate conformational stability and flexibility in hyperthermophilic archaeal purine nucleoside phosphorylase.
5'-Deoxy-5'-methylthioadenosine phosphorylase from Sulfolobus solfataricus is a hexameric hyperthermophilic protein containing in each subunit two pairs of disulfide bridges, a CXC motif, and one free cysteine. The contribution of each disulfide bridge to the protein conformational stability and flexibility has been assessed by comparing the thermal unfolding and the limited proteolysis of the wild-type enzyme and its variants obtained by site-directed mutagenesis of the seven cysteine residues. All variants catalyzed efficiently MTA cleavage with specific activity similar to the wild-type enzyme. The elimination of all cysteine residues caused a substantial decrease of ΔHcal (850 kcal/mol) and Tmax (39°C) with respect to the wild-type indicating that all cysteine pairs and especially the CXC motif significantly contribute to the enzyme thermal stability. Disulfide bond Cys200-Cys262 and the CXC motif weakly affected protein flexibility while the elimination of the disulfide bond Cys138-Cys205 lead to an increased protease susceptibility. Experimental evidence from limited proteolysis, differential scanning calorimetry, and sodium dodecyl sulfate-polyacrylamide gel electrophoresis under reducing and nonreducing conditions also allowed to propose a stabilizing role for the free Cys164.